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1.0 INTRODUCOTION

The purpose of this document is to state the Ground Test Missile
Requirements for support of the VS-133B Program. These require-
ments include OTM quantities, configurations, utilization, sched-
ules, and instrumentation. The contractual authorization for
this document is stated in Task 6.6.1 of the Statement of Work
(Reference 2).

Ground Test Missiles support test, assembly and checkout opera-
tions at the Atlantic Missile Range (AMR), Vandenberg Air Force
Base (vAM), USAF Plant 77, and Seattle. Detailed descriptions
of these activities are contained in the General Test Plan
(Reference 1) and the Test Planning Outline (Reference 5).

It is desirable to support the test objectives at AMR, VAFB and
Seattle with a minimum numbeo. of ground test missiles. The test
programs are described herein only in general terms since it is
the purpose of the Test Program Plans and the Detailed Test Re-
quirements documents for each major program to provide such
specific information. The GTM quantities were derived from an
analysis of the test planning and program scheduling accomplished
to date. In the event that GTM requirements for operational
bases are finalized, these will be added at a subsequent revision.

This document has been revised in compliance with the BSD approval
letter of 19 February 1963. Contractual authorization to build
GTM 062 and GTH 063 has not been rec ived and reference' to these
missills is incorporated for planniZ urposes only.

Ill'JillO.ID1 oIl8SA OO #N "°'V-3o118 _)
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2.0 AMR GROUND TEST MISSILE USACE

.�1 0GT 060 General

One Electronic Ground Test Missile (EGM),will be required to
support the HM-80C Flight Teat Program at AMR. It will be iden-
tifiod as GTH 060 and will be a functionally couplete R&D El6c-
tronlo Ground Test Missile, operationally identical to the flight
test missiles in weight and physical configuration, except that
engines and other pyrotechnics will be inert.

All tests supported by GTM 060 will be conducted entirely at the
Atlantic Missile Range (AMR) beginning in March, 1964, and con-
tinuing throughout the HS-.80C MR Flight Test Program. This GTM
will be used during the compatibility tests of the AMR equipmentt
facilities and procedures prior to processing of the flight test
missiles. It will be the first missile to be assembled at M
in tht, HSKX-0C configuration. GTM 060 will be cycled threugh the
AMR Minuteman Oomplex from receiving and inspection throujh final
countdown procedures in the same mewwr as will the first flight
test missile. Hardware and procedural discrepancies will be cor-
rooted and the tests repeated until the equipment, facilities,
and/or procedures are considered satisfactory for FYM pr•oessing.

For the remainder of the AMR Program, GTM 060 will be used to
checkout modifications to equipment and tor special test activi-
ties such as ma be required after an abort launch. A usage
schedule for GTM 060 is shown in Section 5.0.

2.2 GTK 060 ProcossinM Sequence

Components of the HSM-80C configuration for GTM 060 will be
shipped from each of the responsible Associate Contractors to
AMR for missile assembly. Evaluation of Receiving and Inspection
procedures and test equipment will be conducted during the GTM
processing. The missile components and/or sections will then
be transferred to MAB Uo. 1, which will bavybbeen modified to
support assembly and checkout of the HSM-80C missiles. NAB aoti-
vitigs will include evaluation of thea

a) Mating operations for revised missile components, less R/V

b) Compatibility of the missile components with the transpor-
tation and handling equipment

c) Functional checkout of the missile electronic subsystems

During the subsystem tests, missile hardware will be connectet
to the test equipment and the compatibility of this equipment
will be verified. Functional tests will be performed to check

U 437 1-I W.
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individual missile suboystems, instrumentation tiansdueers, con-
Strol system alignment, telemetry system, electrical interference

and flight readiness.

From MAB No. 1 the MTh will be transported to NAB No. 3 where com-
patibility with weigh and balance equipment will be determined.
Final assembly and sealing of the missile sections will be com-
pleted in this facility.

After completing MAB No. 1 and MAB No. 3 tests, the assembled GTM
less the R/V, will be transferred to launch Complex 31. Capabil-
ity of the transportation and handling equipment to transport,
handle and emplace the missile will be evaluated. The GTM will
be used to verify that the launch area equipment, including the
missile mount, and procedures are capable of satimfactorily pro-
cessing an BSM-80C flight test missile through to launch. A re-
entry vehicle, simulating the Mark 12 configuration, will be supplied
,by the R/V Associate Contractor when necessary to complete the
checkout procedures.

The GTM, less R/V, will then be transferred to MAB No. 2, where
it will be disassembled to such an extent that will permit a re-
peat of the operations performed in MAB No. 1. After MAB No. 2
has been certified as satisfactory for processing HSM-80C flight
test missiles, 0TH 060 will be transferred to Launch Complex 32
to verify that it also is capable of processing HSM-80C flight
test missiles.

UI-4PG-E 8* A PAG - l8 *>



3.0 VA GROUWD TEST MISSILB USAGE

3.1 General Gil Vosl

A"total of two Ground Test Missiles are required at VAFB to sup- A
port the WS-133D Test Program. The following test activities,
supported by GOl's, will be accomplished during Assembly and
Checkout, Category I, and Category II at VAFBo

a) Demonstrations of Transportation and Handling (T&H) equip-
ment and associated procedures, including that which is
operational and that which is peculiar to VAPB

b) Assembly and Checkout of all operational facilities, equip-
ment and procedures, e.g., Launch Facilities and Ground
Electronic System

6) Electr~eI.terferenoe Tests

d) Mechanical and Electrical Integration Tests
e) Prelaunch Checkout, Simulated Launches' and Actual Launch

Support

f) Validation and Verification of Procedures and Technical Orders

A Schedule shoving the phasing for Ground Test Missiles at Vanden-
berg is shown in Section 5.0.

3.2 Tests Requiring GM'.

A OTGl will be required for T&H support. Electronic GTl's will be
installed in VAI' launch facilities for Assembly and Checkout,
Eleotro-Interference Complianee Tests, Technical Order Validation
and Verification, and Mechanical and Electrical Subsystem Tests,
Prelaunch Checkout, and Launch Support.

3.2.1 Transportation and Handling Demonstrations

For VAFB T&E Demonstrations, a GTM will be required with the mech-
anical form, fit, and weight characteristics of an operational
HSM-8OC missile. Missile handling and transportation equipment,
peculiar to Vandenberg, will also be demonstrated to assure their
satisfactory use with the flight test missiles. In addition, a
Mechanical Fit Evaluation of the missile with the integrated
CTLI/G&C sections will be accomplished using a Go mad production
CTLI and G&C sections. Transportation and Handling procedures
evaluated during the Seattle TeolpProgrom will be demonstrated
with either the m•ohanioal GM or the electrical GM's.

• '""V4 NO. D2-30018 *
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3.2.2 Procedures Validation and Verification

Validation and Verification of Transportation and Handling, A&C/O,
Maintenance, and Operational procedures must be accomplished on
a timely basis to support operational usage. 0TM'. will be used
for the majority of procedure Validation and verification.

3.2.3 Assembly and Checkout

An E0TM will be installed in each of toe launch facilities near
the end of A&C/O for checkout and int~gratioh of the facilities. A
A&C/O effort will culminate in an 10Th Sustained Alert at each
LF. This demonstration will satisfy the requirements for Air
Force acceptance of the facilities.

3.2.4 Electro-Interference Compliance Support

After A&C/O of the first two WS-133B launch facilities, an elec-
tronic 0TH will be used for electro-interference testing. Single
thread LF/LCF eleotro-iiterference demonstrations will be con-
ducted with the EGKT; followed by an E-I demonstration of an
interconnected, two LF/LCF complex with at least one ZGTM installed.

3.2.5 Mechanical and Electrical Subsystem Tests

The following subsystem and integration tests will be conducted
using the Electronic GTM's and three Launch Facilities during
the Cat I and Cat II Programs-

a) Launch Control Facility Evaluation Tests

b) Launch Facility Evaluation Tests

o) Integrated Launch Facility Tests with two or more LF's

d) Single Thread Tests

a) Missile Startup, Targeting and Alignment

f) Security Subsystem Tests

g) Environmental Control System Tests

h) Sustained Alert for extended period

i) Multiple Targeting and Target Changing

J) End-to-Rnd Check of CTLI Subsystem

u3-4•1-1*, I
/O.D2.3O•180
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3.2.6 Prelaunch Checkout and Launch Support

A prelaunch chookout and a simulated launch will be conducted
before the first FMI launch and before subsequent launches, as
required. A prelaunch cheekout will also be performed after each
refurbishment. Multiple-thread support to actual launches will
be accomplished with standby LF's and EG!I's.

3-3 GTX Scheduled Usage

3.3.1 GTX 062 Usage

The tests requiring the use of Ground Test Missile (GTM) 062 will
be conducted entirely at VAFB from September 1964 through August \
1965. It will be delivered as an HSM-80C Electronic Ground Test
Missile and will support the Integration, Electro-Interferenoe,
Acceptance, and Demonstration Tests discussed previously. aTM
062 will be the first electronic GTM available at VAFB. It will
be assembled at Plant 77.

3.3.2 GTX 063 Usage

The tests requiring the use of Ground Test Missile (GTM) 063 will A
be conducted entirely at VAFB from December 1964 through August
1965. It will be delivered as an HSM-80C Electronic Ground Test
Missile and will support the Integration, Electro-Interferenoe,
Acceptance and Demonstration Tests discussed previously. GTM 063
will be assembled at Plant 77.

US.4W1.6OW
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4.0 SEATTLE GROUND TEST MISSILE USAGE

4.1 Transportation and Handling Tests

Tests requiring Ground Test Missile 065 will be conducted at the
Boeing-Seattle Test Program facilities. The first usage for GT7
065 will be from February through July, 1964, as a Mechanical
Ground Test Missile to conduct the following Transportation and
Handling Tests:

a) TE Dynamic Test

b) Missile Eaplaoement and Removal

c) R/V - G&C Maintenance Van Evaluation A

For these tests, the GTK will have the mechanical form, fit, and
weight characteristics of an operational HRS-80C missile plus
the instrumentation required to conduct the above tests. The
rocket motors will be inert and pyrotechnics will not be installed.
Electronic components will be mass simulated where such compon-
ents may affect the above tests. The R&D instrumentation section
will not be required for tests involving this GTM. Simulated re-
entr7 vehicle, penetration aids, retro-rockets, and guidance and
control section will be required.

• .d•A..AW No. D2-3OiIg
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r ~5.0 OROVEXD MUT MISSILE SCUMJL3

"1>• The scheduled usage of a14 W-133 ground toot missiles in Ohbvn
in Table 5i.. The GTM assembly schedule in ubown in Tble 5.2.
This latter table identifies each - G" e to typ, place of asoem-
bly and ueoaoe the date components are, requirod, and the date the
complete GTQ is required on-doek at the test site.

The Gro~ud Test Missile scheduled usae (Tsbl 5.1) uhove in this
document is in aceordance with the V/S 133 • Xiateman Schedule
Control Document (Reference At).

AUA-W NO M2-130114 *
PAGE
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6.0O ANR (1AOtND -TEST MISSIL.E CON4FIGUJRATION

6.1 GTM 060 Detail Confiumration

GIM 060 is the R&D Ground Test Missile for use at AMR. The con-
figuration of GNM 060 is based upon an HSM-80 configuration. Detaili
of the GZW configuration are as follows:

6.1.1 Section 41 - The Re-Entry Vehicle shall duplicate the first flight
unit except for inert ordnance. Ordnance simulators shall be
provided with the inert ordnance.

6.1.2 Section 42 afid Downstage Guidance and Control Components - The
Guidance and Control System to be used for GTi 060 shall be the
same as flight hardware. A new model G&C section with associated
cables, batteries and NCU's (for first and third stages only)
will be provided. A new electronic control unit is required to
support the Stage II Attitude Control Injector Unit'(ACIU), re-
placing the NCU used on earlier models. The angular accelerometer
unit shall be the same as those used on HSM-80B missiles. The
Electro-Mechanical Decoder, TD-1 Instrumentation Section, Digital
Data Converter D20D and the Amplifier Converter Group SE 144 shall
be provided.

6.1.3 Section 43 - The R&D instrumentation section structures and equip-
ment will be the same as flight hardware. The instrumentation
subsysterm included in the section are telemetry, tracking, range
safety flight termination and instrumentation power.

6.1.4 Section 44 - The third stage motor for GITM 060 will have the same
configuration as the first HSM-80C FTM, except for inert propellant
and ordnance devices. The motor case and domes are constructed from
Spiralloy wound glass. The length of the motor from datum plane to
datum plane is approximately 61.8 inches and the diameter is
approximately 37.5 inches. The case domes are eliptical in shape.
All exterior insulation on domes and case is cork. The GTM motor
propellant is inert but shall be of the same density and config-
uxration as the FTM motor. All Ordnance Destruct System (AODS)
provisions, ordnance, timer and battery are incorporated. The
destruct system contains inert ordnance. The GTM incorporates an
ignition safe and arm simulator assembly instead of flight type
ignition device. The third stage motor has four movable nozzles.
The base heat deflector will be the same as used on the first
flight missile.

6.1.5 Section 45 - Interstage II-III for GT! 060 will be of the same
configuration as that used in the first flight missile. The inter-
stage shape will be a right cir~lar truncated cone, 39.80 inches
long between datum planes. It will comprise two sections - the
forward section is 23.66 inches in length and the aft section is
16.14 inches in length. The interstage will be a two-section
monocoque structure with four internal rings that resist over-

U3-4071* 000
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pressure loads. The diameter of the interstage forward interface
is 36.95 inches and the diameter of the aft interface is approxi-
mately 51.7 inches. The two sections will be joined by an internal
staging ring. The internal forward and aft adaptor rings in the
interstage are for mounting it between the second and third stage
motors. The interstage has ordnance staging capability between the
forward the aft sections. The fcoward :ection of the interstage is
made up of four 900 panels with skirt remoVal provisions incorporated
The Safety and Arming Device shall be provided. The stage separation
and skirt removal ordnance are included but they are inert. Access
doors and cutouts are provided for access to the ordnance devices
and for entrance of the raceway cables. The interstage skin is
made of 2024-T86 aluminum alloy sheet and the circumferential rings
are made of 2024-T4 aluminum. The primary exterior insulation
material will be BMS-8-.70 cork. Racks are provided for install-
ation of the angular aecelerometer unit and the R&D electronic
equipment. R&D electronic equipment shall be provided. AODS pro-
visions are incorporated external to the interface.

6.1.6 Section 46 - The second stage motor for GTM 060 will be identical
to the first HSM-80C FTM except for inert propellant and ordnance
devices. The motor case is made of titanium. The length of the
motor between datum planes is 108475 inches and the diameter is
approximately 52 inches. The motor forward dome and aft closure
are eliptical in shape and are made of titanium. The forward dome
is not insulated; however, insulation may be used over the Attitude
Control Injector Unit (ACIU) on the aft dome for radiant heat pro-
tection. The exterior insulation on the GI& motor shall be the
same as the first flight missile. The GTM motor propellant is
inert but shall be of the same density and configuration as the
FTM motor propellant. AODS provi'ions,* ordnance, timer and battery
are incorporated. The destruct system is the same as the FTM's
exdept for inert ordnance. The GM incorporates an ignition safe
and arm simulator assembly instead of flight type ignition device.
The second stage motor incorporates a single fixed nozzle made of
refrac6ry plastic phenolic material with a tungsten throat. The
control system for this single fixed nozzle is the ACIU.

6.1.7 Section 47 - Interstage I-II for GTM 060 will be the same as for
FTM 455. The interstage will be a two-section mooocoque structure,
the shape of a right circular truncated cone. The length between
the aft and forward datum planes will be approximately 57-9 incheo.
The two sections will be joined by an internal transition staging
ring. The internal forward and aft adaptor rings on the interstAgp
are for mounting it between the first and second stage motors. The
diameter of the interstage at the forward interface is approximately
53.3 inches and the diameter of the aft interface is 65.24 inches.
The interstage structure has ordnance staging capabilities between
the forward and aft sections. The forward section of the interstage
is made up of four 900 panels with skirt removal provisions. TheSafety and Arming Device shall be provided.

U 3.4071.1000
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The stage separation and skirt removal ordnance are included
but are inert The aft section of the interstage will be made
up of two 180 panels with a oircumferential overpressure ring
mounted approximately midway on the interior of the structure.
Access doors and cutouts are provided for access to the ordnance
devices and-for entrance of the raceway cables. Material used
for the interstage skin will be made of 2024-T86 aluminum alloy
sheet. The overpressure ring will be 2024-T4 aluminum alloy
and the material for the separation and adaptor rings is aluminum
alloy. The primary insulating material shall be BMS-8-70 cork,
used internally and externally. Prbvisions shall be made for
mounting the Electro-Mechanical Decoder in the interstage and
AODS externally.

6.1.8 Section 48 - The first stage motor for GTM 060 is the same con-
figuration as the first IISM-80C FTI except for inert propellant
and ordnance devices. The motor case is made of steel. The
length of the motor is 222.64 incheo between datum planes and
approximately 66 inches in diameter. The forward dome and aft
closure are steel and are eliptical in shape. The exterior in-
sulation. on the GTM shall be the same as that used on the first
flight missile. The motor has four moveable nozzles. The motor
propellant is inert but of the same density and configuration as
that used in the F•f. AODS provisions, ordnance, timer and
battery are incorporated and the destruct system for the GTM are
the same as those incorporated.in the FT1lA except that the ordnance
devices are inert. The G51 incorporates an ignition safe and
arm simulator assembly instead of flight type ignition device.
The base heat deflector will be the same as that used on the first
flight missile.

6.1.9 Section 49 - The GTM 060 first stage skirt will be of the same
configuration as that for the first flight missile. The first
stage skirt structure will consist of a cylindrical monocoque
forward section 11.86 inches long and a conical monocoque aft
section 24.60 inches long. The two sections will be joined by an
internal transition ring. The sections will be made in two halves
and spliced in a manryer which will allow the halves to be
disassembled. Two oplenings will be provided in the forward
cylindrical sections to provide for entry of the G&C and R&D
cables. Overpressure rings will be provided internally. Material
used in construction will be aluminim alloy sheet and extruded
shapes. Brackets will be provided to support the G&C and R&D
umbilical cable plug connections. The two halves of the first
stage skirt are attached to the first stage motor by bolts. The
skirt will be insulated primarily with cork per BMS-8-70, both
internally and externally.

6.1.10 General

a) Raceways

The R&D and G&C raceway covers shall be located at 150 and
2100 from target azimuth, respectively, measured counter-
clockwise on a forward missile vie*. Each raceway will con-

U3-4071.1000
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sist of a cap on the forward end of the third stage motor,
"covers across the motors and interstages, and will terminate
in a raceway cap on the first stage skirt. Configuration
of covers and caps are determined by equipment size and shall
be of minimum height. MWterial used in the constructioT-ii3
be aluminum alloy sheet and extruded shapes. Caps and covers
will be primarily insulated with the BMS-8-70 cork. Brackets will
be attached to the second and third stage motors to support the
G&C and R&D cable staging connectors. Support of the R&D and
G&C cables in the raceways across the second and thitd' stage
motors is accomplished by bracket assemblies in the rrisceways, spaced
along the motors, and mated with the raceway attacheangles at the
aft end of the second and third stage motors. The cable staging
disconnect is supported by a bracket assembly mounted on the motor
skirt. Support of the cable across the first stage motor is
accomplished in the same manner as for HSM-80B missiles. The
support of the G&C and R&D cables across the 1-2 and 2-3 inter-
stages is similar.to the method used to support the CTLI cable on
HSM-80A and HSM-80B missiles. Support of the cable breakout
on the forward end of the third stage motor, in the 1-2 and
2-3 interstages and the missile skirt area, is provided in
the same manner as for HSM-80B missiles. Cable installation
components, cable support and AODS support are provided in
the G&C raceway. R&D cables, cable supports and cable installation
components are provided in the R&D raceway.

b) All electrical and mechanical interfaces shall be in accordance
with approved WS-133B ICDs.

c) Safety and Arming pins shall be provided for ignition safe and
arm devices on all three motors.

d) Ecternal insulation ramps will not be provided and gaps will not
be filled, on the GTMs.

6.2 GTM 060 Instrumentation Configuration

The AMR GTM 060 will be instrumented similar to the first AMR FTM of
HSM-8OC configuration. Section I of the Test Directive for GTM 060 will
define the actual instrumentation requirements and is scheduled for
release nine months prior to completiori of- missile assembly in MAB.

U 3,407 1-100
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7•.0 Vandenberg Electronic Gt i Oonfiiration

7.1 GTW Detailed Configuration.

GTM 062 and GTM 063 are operational electronic missiles with
Repetitive Countdown provisions incorporated and are to be used
at VAFB for Assembly and Checkout, Category I and Category II
testing. Each missile will be assembled at Plant 77. The
Combat Training Launch Instrumentation (CTLI) components will
be installed at VAFB. The configuration of these two GTMs is
based upon the HSM-8OC configuration. Details of the GIM
configuration are as follows:

7.1.1 Section 41 - The Re-Entry Vehicle shall duplicate the first
VAFB flight unit except for inert ordnance. Ordnance simulators
shall be provided with the inert ordnance.

7.1.2 CTLI Wafer and Downstage Components - The CTLI Kit consisting
of the wafer structure, electronic equipment, cables and wiring,
raceways, cable installation and support components, timers and
batteries will be identical in all respects to the HSM-80C flight
components. The ordnance components of the destruct system shall
be inert.

7.1.3 Section 42 and Downstage Guidance and Control Components - The
Guidance and Control System to be used will be the same as op-
erational flight hardware. A new model G&C section, cables,
batteries and NCU's (for first and third stages only) will be
provided. A new electronic control unit is required to support
the Stage II Attitud Control Injector Unit (ACIU), replacing
the NCU used on earlier models. The angular accelerometer unit
shall be the same as those used on HSM-BOB missiles. The
Electrical Mechanical Decoder (EMD) shall be provided. In
addition, a dummy third stage NCU battery is provided for the
Repetitive Countdown System.

7.1.4 Section 44 - The third stage motor will be of the ESM-8OC opera-
tional missile configuration except for inert propellant, inert
ordnance devices, and repetitive countdown provisions. The
repetitive countdown provisions in this section consist of an
extender cable access hole provided by Hercules Powder Co. and
the extender cable provided by Boeing. The motor case and domes
are constructed from Spiralloy wound glass. The length of the
motor from datum plane to datum plane is approximately 61.8 inches
and the diameter is approximately 37.5 inches. The case domes are
eliptical in shape. All exterior insulation on domes and case
is cork- The GT motor propellant is inert but shall be of the
same density and configuration as the Operational motor. CTLI
provisions are incorporated and the destruct system contains inert
ordnance,, The GTM incorporates an ignition safe and arm simu-
lator assembly instead of flight type haraware. The third stage
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motor has four movable nozzles. The base heat deflector will be
the same as used on the operational missile.

7.1.5 Section 45 - Interstage II-III will be of the same corLfiguration
as is used on the Operational missile. The interstage shape will
be that of a right circular truncated cone, 39.80 inches long
between datum planes. It will comprise two sections - the for-
ward section is 23g66 inches in length and the aft section is
16.14 inches in length. The interstage will be a two-section
monocoque structure and.there will be four internal stiffner rings
to resist overpressure loads. The diameter of the interstage
at the forward interface is 36.95 inches and the diameter of the
aft interface is approximately 51.7 inches. The two sections
will be joined by an internal staging ring. The internal for-
ward and aft adaptor rings in the interstage are for mounting it
between the second and third stage motors. The interstage structure
will have ordnance staging capability between the forward and
aft sections. The forward section of the interstage is made up
of four 900 panels with skirt removal provisions incorporated.
The Safety and Arming Device shall be provided. The stage
separation and skirt removal ordnance are included but they are
inert. Access doors and cutouts are provided for access to the
ordnance devices and for entrance of the raceway cables. The
interstage skin is made of 2024-T86 aluminum alloy sheet and
the circumferential rings are made of 2024-T4 aluminum. The
primary exterior insulation material will be cork, BMS-8-70.
A rack is provided for installation of the angular accelerometer
unit. CTLI provisions are incorporated.

7.1.6 Section 46 - The second stage motor will have the same configura-
tion as the Operational missile except for inert propellant and
ordnance devices. The motor case is made of titanium. The
length of the motor between datum planes is 108.75 inches and the
diameter is approximately 52 inches. The motor forward dome and
aft closure are eliptical in shape and are made of titanium.
The forward dome is not insulated; however insulation may be
used over the Attitude Control Injector Unit (ACIU) on the aft
dome for radiant heat protection. The exterior insulation on
the GT motor shall be the same as the operational missile. The
GTM motor propellant is inert but shall be of the same den-
sity and configuration as the Operational missile motor. CTLI
provisions are incorporated and the destruct system is the same
as the Operational missile except for inert ordnance. The GM
incorporates an ignition safe and arm simulator assembly instead
of flight type ignition device. The second stage motor in-
corporates a single fixed nozzle made of refractory plastic phenolic
material with a tungsten throat. The control system for this
single fixed nozzle is the ACIU.

7.1.7 Section 47 - Interstage I-I1 will have the same configuration as
that of the Operational missile except for Repetitive Countdown
(RCD) provisions. These RCD provisions consist of a Y-cable

k0
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for connection to second stage ACIU battery, an 9xtender cable
for connection to the first stage ignition safe and arm and two
holes in the interstage skin to provide access to the Y-cable
and the extender cable. The RCD cables and access holes are
provided by Boeing., The interstage will be a two-section mono-
coque structure, 'the shape of a right circular truncated cone.
The length betWeen the aft and forward d.itum planes will be
57.9 inches. The two sections will be joined by an internal
transition staging ring. The internal forward and aft adaptor
rings on the interstage are for mouniting it between the first
and second stage motors. The diamete.r of the interstage at the
forward interface is approximately 53.3 inches ,ýnd the diameter
of the aft interface is 65.24 inches. The interstage structure
has ordnance staging capabilities between the forward and aft
sections. The forward section of the interstage is made up of

0four 90 panels with skirt removal provisions. The Safety and
Arming Device shall be provided. The stage separation and
skirt removal ordnance are included but are inert. The aft
section of the interstage will be made up of two 1800 panels
with a circumferential overpressure ring mounted approximately
midway on the interior of the structure. Access doors and cut-
outs are provided for access to the ordnance devices and for
entrance of the raceway cables. Material used for the inter-
stage skin will be 2024-T86 aluminum alloy sheet. The over-
pressure ring will be 2024-T4 aluminum alloy sheet and the material
for the separation and adaptor rings is aluminum alloy. The
primary insulating material will be BMS-8-70 cork, used internally
and externally. CTLI and Electro-Mechanical Decoder (EOD) mounting
provision shall be incorporated.

7.1.8 Section 48 - The first stage motor is the same as the operational
HSM-80C first stage configuration except for inert propellant
and ordnance devices. The motor case is made of steel. The
length of the motor is 222.64 inches and appro~imately 66
inches in diameter, The forward dome and aft closure are steel
and are eliptical in shape. The exterior insulation on the 69A
motor shall be the same as that on the Operational missile. The
motor has four movable nozzles. The motor propellant is inert
but of the same density and configuration as the Operational
missile. CTLI provisions are incorporated and the destruct system
for the OGT are the same as the Operational equivalents except
that the ordnance devices are inert. The GTM incorporates an
ignition safe and arm simulator assembly instead of flight type
ignition device. The base heat deflector will be the same
as that incorporated on the Operational missile.

7.1.9 Section 49 - The first stage skirt will be the same as that used
on the Operational missile except for incorporation of Repeti-
tive Countdown (ROD) provisions. The RCD provisions for Section
49 consist of a Y-cable for connection to the first stage
NCU battery and a hole in the skin of the skirt for access to
this cable. The RCD cable and access hole is provided by Boeing.
The first stage skirt structure will consist of a cylindrical
monocoque forward section 11.86 inches long and a conical monocoque
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aft section 24.60 inches long, The two sections will be joined
by gn internal transition ring. The sections will be fabricated
in two halves and spliced in a manner which will allow the

7 halves to be disassembled. An opening Will be provided in the
forward cylindrical sections to provide for entry of the G&C
cable. Overpressure rings will be provided internally. Material
used in construction will be aluminum alloy sheet and extruded
shapes. A bracket will be provided to support the G&C umbilical
cable plug connection. The two halve•i of the first stage skirt
are attached to the first stage motor. The skirt will be
insulated primarily with BMS-c-70 cork ioth internally and
externally. CTLI provisions are incorporated.

7.1.10 General

a) Raceways

The G&C raceway cover shall be located at 2100 from target
azimuth, measured clockwise on a rear view of the missile.
The raceway will consist of a cap on the forward end of the
third stage motor, covers across the motors and inter-
stages, and will terminate in a raceway cap on the first
stage skirt. Configuration of covers and caps is determined
by equipment size and shall be of minimum height. Material
used in the construction shall be aluminum alloy sheet and
extruded shapes. Caps and covers will beprimarily insulated
with BMS-8-70 cork. Brackets will be attached to the second
and third stage motors to support the G&C cable staging con-
nectors. Support of the G&C cables in the raceway across
the second and third stage motors is accomplished by
bracket assemblies in the raceway, spaced along the motors.
Support of the G&C cable in raceways across the motors is
provided by foam in the same manner as on the HSM-80B
missile. The G&C cable is mounted external to the I-II and
II-III interstages and is supported by clamping the cable
to the raceway beams in the raceway. Support of the
cable breakouts on the forward end of the third stage
motor, in the I-II and II-III interstages and the missile
skirt area, is provided in the same manner as for the ESM-80B
missiles, All seal assemblies at ,points of G&C cable entry
are ,attached to the missile.

b) All electrical and mechanical interfaces shall be in accord-
ance with approved WS-133B ICD's.

c) Safety and Arming pins shall be provided for ignition safe
and arm devices for all three motors.

d) External insulation ramps will not be provided and gaps
will not be filled on the GTM's.
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7.2 Electronic GTM Instrumentation

The detailed instrumentation for the OTLI subsystem will be simi-
lar to the instrumentation requirements for HSM-80A and HSM-8OB
missiles. The requirements for these earlier model missiles are
contained in D2-13306 (Reference 12). The specific instrumentation
configuration for each GTM and FTM vUill be stasted in Section I
of the applicable Flight Operations Plan for VAFB.
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8.0 SEATTIZ GROUND TEST MISSILE CONFIGURATION -

8.1 Mechanical GTl-065 Configuration

Mechanical GTM-065 representing the downstage propulsion unit
will be used for the operational transportation and handling tests
in Seattle. The configuration will be representative of the oper-
ational missiles, but will be assembled with Boeing components
fabricated to R&D configuration and revisdd to simulate operational
geometry. Simulated R/V and G&C body sections will be incorporated
into GTMI-065 during emplacement tests.
The missile will be assembled and instrumented for test at Boeing -
Seattle. The instromentation for the GTM and transportation vehicles
under test is given in Table 8.1.

8.1.1 Section 41 - Re-Entry Vehicle - The physical configuration of the
Re-Entry Vehicle shall be the same as described on STL Missile
Profile Drawing L102304, Revision A . The R/V will be mass
simulated.

8.1.2 Section 42 - Guidance and Control Section - The physical configura-
tion of the G&C body section for GTH-065 shall be the same as that
for the Operational missile. All internal equipment including
electrical wiring and cabling shall b9 mass simulated to provide the
sane weight and center of gravity as the Operational G&C body
section.

8.1.3 Section 44 - Stage III Motbr - The Third Stage Motor for Gw-O65
will be selected from one of the WS-133A GT's.' The motor pro-
pellant is inert but shall be of the same density and configuration
as the operational motor. Motor nozzles, Stage III Nozzle
Control Unit and base heat deflector with the motor obtained from
the WS-133A program will be utilized.

8.1.4- Section 45 - Interstage II-III - The Interstage for GTM-065 will
be similar to that used on GTM-060 but will have the R&D provisions
deleted.

8.1.5 Section 46 - Stage II Motor - The second stage motor will be
identical to the HSM-800 operational missile configuration except
for inert propellant and ordnance devices. The motor case is
titanium and is insulated with cork. This motor contains a single
fixed nozzle. Downstage Guidance and Control during Stage II
flight is accomplished by liquid injection controlled by the
Jttitu&t Control Injection Unit (ACIU). The nozzle and ACIU
for GIM -065 shall be representative weight and C.G. of the opera-
tional missile. This may be accomplished by reject units or mass
simulated units.

8.1.6 Section 47 - Interstage II-III - The interstage for GTM-065 will be
similar to that used on GTH-O60 but will have the R&D provisions
deleted.
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8.1.7 Section 48 - Stage I Motor - The first stage motor for GTM-065
will be selected from one of the WS-133A GTM's. The motor propellant
is inert but shall be of the same density and configuration as the
operational motor. Motor nozzles, Stage I Nozzle Control Unit and
base heat deflector with the motor obtained from the WS-133A
program will be utilized.

8.1.8 Section 49 - Stage I Skirt - The first stage skirt for GTM-065
will be similar to that used on GTM-060 but will have the R&D
provisions deleted.

8.1.9 General

(a) Raceway-

The operational raceway for GTM-065 will be located at
2100 from target azimuth. The raceway covers and caps will be
shape simulated to represent operational contours. The raceway
will extend from a cap on the forward end of the third stage
motor across the motors and interstages and terminate in a cap
on the first stage skirt.

(b) Mechanical interfaces for new or simulated equipment for
GTM-065 shall be in accord with approved WS-133B ICD's.
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Table 8.I Seattle T&H Instrumentation

Location and Desoription Range Error Freq Reap
oPS

GTM 065 - ACCELERATIONC

I stage AftDeme Vert + 59 5 050
tat
Long

Top, 11" Aft Vert
Top 112" Aft Vert
Top 215" Aft Vert
,wd Dome Vert

Lat

II Stage Aft Dome Vert
Lat
Long

Fwd Dome Vert
Lat

1I- Stage Aft Dome Vert

B~~4 t~at1,0 I

Fwd Dome Vert
Lat

/ -, 01% 065 - LOAD

S24rt • Vert 500 KIP 106
f BMLat 500 KIP

Load Axial 160, KP
1-2 Interstage B4 Vert 5,000 KIP

EM Lat 5,000 KIP
Load Axial 10, KP

?-3 Interstage 34 Vert 500 KIP
E]M Lat 500 KIP
Loa4 Axial 10 , KP

GTM 065 - DISPLAOEMENT EDI

Skirt Joint Fwd 00 _ d
900

1800
2700

1-2 Interstage Aft 0Q
900

1800
270'

Fwd 00

90.
1800
2700(j

VOL. NO D-0
RESE ____ffDfA N o-01
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QOrn 065 -D2'PLACEKMT E01 (Continued) Range Error Iýeq Resp

CPS

2-3 Interotage Aft 0 ± 0.1 10% 0- 0
90"

1801,

270"'
Pwd 0*

1800
, ~270"'

GTK 065 - HARNESS DEFLECTION

1 Stage Aft Vert Left + 2 in 5% 0-20

II Stage Aft Vert Left
S"it Right

III Stage Pwd Vert Left
t it Right , V

TRANSPORTER ERECTOR - ACCELERATIONS

Over Fifth Wheel Vert + 25g 5% 0-50
Rear •Carriage 2 Axle Left Vert
Rear-Carriage 2 Axle Left Long.'
Hoist Container Joint Vert + log

Lat
Long

sta 4o0 Le~ft Rail Vert
Sta 400 Left Rail Lat
Sta 600 Left Rail Vert
Sta 800 Left Rail Lat
Sta 800 Left Rail Long

Tractor 3 Wxie Left Vert + 25g
Tractor 5YAxle Left Long 1'

T. - VELOCITY $s/oee

Trailer Shook Fwd Axle Left + 150
Trailer Chock Fwd Axlw Right + 1

Traotor Shook Rear Axle Left'
Tractor Shook Rear Axle Right

TE - LOAD Pounds

Restraint Strut Top Left 40,000
Restraint Strut Top Right-
Restr4nt Strut Bot.Left
Restraint Strut Bot' Right .

TE - PISPLAMENT .
Trailer Fwd ATle Left - Bottoming Switch

URVISGD F VOL. NO D2-2018
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Location and 1ecsoription RaxW ,or Preq Reap
QPS

SSCBM/AOU/BMT - ACCELE~RATION

'A SSOBM Sta 275 Left Rail Vert +±5g 5% 04100
SSOMI; STa 550 Left, Rail Vert

Long + 2g
AfT Left Rear SUBM, 'Ski Vert + 59 0;50

" Lat +2g
T Long +2g
Left Nvd SSCB Ski Vert + 5g

Lat + g
ACU Base Center Fwd Vert + 5g 10% 0140

ift VertA
Lat 4 *

V ~Long4
.MT Over Fifth Wheel Vert 5:, 0-100

Rear Carriage'2 Left Axle Vert ± 25g *
Long ±+ 2g

SSOBM LOAD Pounds *.
Restraint Strut Top Left 40,000 5% 0-50

I Top Right I
Bot Left
Bot Right

MET DISPLACEMENT

Rear Carriage Fwd Axle - Bottoming Switch 0-50

C:-133 AIPLANE - ACCELERATION

Floor Bulkhead Sta 580 Vert 5g 5% ,0-50
580 Lat
68o0 Vert
914 Vert

1020 Vert1" 020 Lat
Center Gravity Station Vert
RAILCAR/ACU.- ACCELERATION

Car Floor Fifth Wheel Supt Vert _+ 5g 10% 0-50
Long log100OOar Floor TE Carriage Vert ± 5g 0-50

ACU Base Center Ywd Vert 5g, I 04140
' Aft Vert 05g 0-40

Aft Lat ± 2g .- 14o
Left Aft Long 5g 0,,40

RAILOAR - VELOCITY MPH

Velocity Before Impact Q-J:I 1% -

U~VS~O -______ __00__S___ _'_ _ I" D2-30118
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Location and Desoription Range Error Freq Reep

RAILCAR - LOAD K P

Fifth Wheel Support Vert 180 10 0,R50Fifth Wheel Support Diag 20 10% 0-50

RAILCAR DEFLECTION

Shook Absorber Long + 20 in. 20% 0-10

RPVISED V 0 L. NO D2-30110
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9.0 UTILIZATION OF WS-133A CTM COMPONENTS

Some major components from existing HSM-80A and HSM-80B GTM's
may be usable, after reqork, in building the GTN's for the WS-133B
program. The possibility of reworking these components cannot be
determined until the HSM-80C PTM configuration has been finalized.
The reusable components are:, the first and third stage engines,
the skirts except for mechanical GTM 065, the G&C section for
mechanical GTM 065 only, and 1the R&D and CTLI instrumentation
sections for the electronic ground test missiles.

The presently scheduled usage of WS-133A ground test missiles
shows sufficient time for rework to the HSM-80C configuration
before GTM components are required on-dock. Present usage of
the WS-133A GTM's is shown on Table 9.1. Availability of ex-
isting GTM's to support WS-133B programs is shown on Table 9.2.

The feasibility of reworking the usable components will have to
be determined, in each case, by the responsible associate con-
tractor. Consideration of the cost of reworking the old compon-
ent to the new configuration versus the cost of fabricating a
new GTM component is mandatory.

Stage I and III motors must be refurbished to'thie Wing VI
configuration by separate contractual action with the applicable
Associate" Contractor before incorporation in WS-133B GTM's.

GTMO06 Motors are pre-Wing I configuration and not suitable for
rework. GTM 020 and 021 motors are preferred to support the
HSM-80C GTM's because they are of Wing II configuration and very
similar to Wing VI. GTM 008, 010, 007 motors are next in pre-
ference for rework to Wing VI configuration.
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